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(54) Generation of image file 

(57) In an image output system, image data gener- 
ated by a digital still camera is output with a color printer. 
The digital still camera stores image processing control 
data preset by a maker of the digital still camera to be 
changeable for each image, and a user's setting of offset 
data. The image output system then generates an im- 



age file including the image data, the image processing 
control data, and the offset data. The color printer makes 
the image data to be subjected to a preset series of im- 
age processing based on the image processing control 
data (including the offset data) in the image file, and out- 
puts a resulting processed image. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to a technique of 
generating an image file that includes image data and 
image processing control data used for image process- 
ing of the image data. 

Description of the Related Art 

[0002] A digital still camera, which has recently be- 
come common, utilizes a light-reactive semiconductor 
element, such as a charge coupled device (CCD) for 
conversion of images into electric signals and stores the 
converted electric signals as digital data in a magnetic 
disc or a semiconductor memory. The digital still camera 
generally has a liquid crystal display. The user can thus 
check shot images in the field and delete non-required 
images. The image data generated by the digital still 
camera may be output with an image output apparatus, 
such as a monitor of a general purpose computer or a 
printer. 

[0003] The images generated by digital still cameras 
of different makers or different models may have varia- 
tions in brightness and colortint. The output images with 
image output apparatuses of different makers or differ- 
ent models may also have variations in brightness and 
colortint. In many cases, the actually output image with 
the image output apparatus is sign if icantly different from 
the user's desired image. 

[0004] Different users have different tastes. Even if 
the makers of the digital still camera and the printer suc- 
ceed in setting the respective apparatuses to attain ideal 
color reproduction, the settings may not satisfy each us- 
er's taste. In such cases, the user should individually 
process the image data according to the image output 
environment of the printer and the taste of the user. The 
operations of image processing are rather time and la- 
bor consuming. Once original image data has been 
processed, there is a difficulty in returning the processed 
image data into the original image data. The original im- 
age data may be stored as a separate file according to 
the requirements. 

[0005] This problem is not characteristic of the digital 
still camera, but occurs in other image data generation 
apparatuses, such as a digital video camera and a scan- 
ner. 

SUMMARY OF THE INVENTION 

[0006] The object of the present invention is thus to 
provide a technique of flexibly outputting an image ac- 
cording to the taste of a user who generates image data. 
[0007] At least part of the above and the other related 
objects is attained by a first image data generation ap- 



paratus that generates image data related to image 
processing control data used for image processing of 
the image data. The first image data generation appa- 
ratus includes: an image data generation module that 

5 generates the image data; an image processing control 
data input module that receives input of the image 
processing control data; an offset data input module that 
receives input of offset data of the image processing 
control data; and an relation generation module that re- 

10 lates the image data to the image processing control da- 
ta and the offset data. 

[0008] The relation generation module may generate 
an image file including image data, image processing 
control data, and offset value of the image processing 

15 control data. For example, an image file in the Exif for- 
mat has an image data storage area and an attribute 
data storage area. In this format, the image processing 
control data and the offset data are stored in the attribute 
data storage area. The 'image processing control data' 

20 represents data controlling a series of image processing 
executed for the image data by an image processing ap- 
paratus. The image processing apparatus analyzes the 
image processing control data and the offset data in- 
cluded in the image file to automatically set the values 

25 of parameters used for the series of image processing, 
and makes the image data subjected to the series of 
image processing with the setting of the parameters. 
The parameters include 'contrast', 'brightness 1 , 'color 
balance', 'saturation', 'sharpness', 'gamma value', and 

30 'target color space'. The 'target color space' is a param- 
eter for specifying the color space used in the series of 
image processing according to the color space used in 
the process of generating the image data, for example, 
sRGB color space or NTSC color space. 

35 [0009] The image processing control data including 
the respective parameters mentioned above are preset 
by the maker of the image data generation apparatus. 
The image processing control data is used to make the 
image data subjected to the series of image processing 

40 in conformity with the maker's intention. Arbitrary editing 
of the image processing control data is accordingly not 
desirable. The procedure of the present invention pre- 
pares the image processing control data preset by the 
maker and the image processing control data that are 

45 arbitrarily settable by the user, and generates the image 
file integrally including the image processing control da- 
ta and the offset data as well as the image data. Arbitrary 
combination of the image processing control data with 
the offset data allows the image data to be subjected to 

50 a flexible series of image processing executed by the 
image processing apparatus, which is capable of utiliz- 
ing the image processing control data, and to be output 
from an image output apparatus. In the generated image 
file, the offset data is distinguishable from the image 

55 processing control data. This enhances the degree of 
freedom in processing the generated image file. For ex- 
ample, the offset data included in the generated image 
file may be varied or deleted. The specification of the 



2 



3 



EP 1 271 404 A2 



4 



image processing can be readily returned to the original 
setting of the existing image processing control data by 
simply deleting the offset data. The offset data may be 
added to or multiplied by the image processing control 
data to offset the image processing control data. 
[001 0] The present invention is also directed to a sec- 
ond image data generation apparatus that generates 
image data and image processing control data used for 
image processing of the image data. The second image 
data generation apparatus includes: an image data in- 
put module that receives input of an original image file 
including the image data and the image processing con- 
trol data; an offset data input module that receives input 
of offset data of the image processing control data; and 
an relation generation module that relates the image da- 
ta to the image processing control data and the offset 
data. 

[0011] This arrangement enables subsequent addi- 
tion of the offset data to the existing original image data 
and the image processing control data. Like the first im- 
age data generation apparatus of the present invention 
described above, the second image data generation ap- 
paratus thus ensures flexible image output. 
[0012] In accordance with one preferable application 
of the present invention, the image data generation ap- 
paratus further includes an offset data editing module 
that edits the offset data. The relation generation mod- 
ule generates an image file integrally including the im- 
age data, the image processing control data, and the 
edited offset data. 

[0013] This arrangement ensures arbitrary editing 
and flexible setting of the offset data. 
[0014] In accordance with another preferable applica- 
tion of the present invention, the image data generation 
apparatus further includes an offset data storage mod- 
ule that stores the offset data in advance. The offset data 
input module receives the input of the offset data from 
the offset data storage module. 

[0015] In this arrangement, frequently used offset da- 
ta are stored in the offset data storage module and read 
out according to the requirements. It is desirable to store 
multiple sets of the offset data. This allows selective use 
of the multiple sets of the offset data. 
[0016] In the image data generation apparatus of the 
present invention, the offset data input module may re- 
ceive the input of the offset data via a recording medium 
or via communication. 

[0017] In this application, the image data generation 
apparatus takes the offset data from outside of the im- 
age data generation apparatus. Diverse offset data can 
be stored outside the image data generation apparatus, 
independently of the storage capacity of the image data 
generation apparatus. The user can thus select desired 
offset data among the externally stored diverse offset 
data and input the selected offset data into the image 
data generation apparatus according to the require- 
ments. For example, a digital still camera maker pro- 
vides diverse sets of offset data of the image processing 



control data in a Web page on the Internet, and each 
user downloads a desired set of offset data and incor- 
porates the downloaded set of offset data into the user's 
own digital still camera. In another example, each user 
5 may utilize offset data set by another user. In one pos- 
sible application, a simulator may be provided to allow 
each user to test a variation in output image with modi- 
fication of the offset data. A desired set of the offset data 
specified by the user as a result of such simulation is 
supplied to the image data generation apparatus. This 
application effectively enhances the convenience of set- 
ting the offset data. 

[0018] In accordance with still another preferable ap- 
plication of the present invention, the image data gen- 
eration apparatus further includes: an image processing 
control data editing module that edits the image 
processing control data and generates edited image 
processing control data; and an offset data generation 
module that generates offset data representing a map- 
ping of the edited image processing control data to the 
image processing control data, based on the edited im- 
age processing control data and the image processing 
control data. The offset data input module receives input 
of the offset data generated by the offset data genera- 
tion module. 

[0019] In this application, the offset data of the image 
processing control data are generated and utilized in- 
side the image data generation apparatus. 
[0020] The principle of the present invention is not re- 
stricted to the image data generation apparatus dis- 
cussed above, but is also applicable to an image 
processing apparatus that makes image data subjected 
to a preset series of image processing. This application 
is a sub-combination of the image data generation ap- 
paratus described above. The present invention is ac- 
cordingly directed to an image processing apparatus 
that makes image data subjected to a preset series of 
image processing. The image processing apparatus in- 
cludes: an image data input module that receives input 
of an image file including the image data, image 
processing control data used for image processing of 
the image data, and offset data of the image processing 
control data; and an image processing module that 
makes the image data subjected to the preset series of 
image processing, based on the image processing con- 
trol data and the offset data. 

[0021] The image processing apparatus of the 
present invention receives the image file generated by 
the image data generation apparatus of the present in- 
vention and makes the image data included in the input 
image file subjected to a preset series of image process- 
ing, based on the image processing control data and the 
offset data included in the input image file. 
[0022] Like the image data generation apparatus de- 
scribed above, the image processing apparatus of the 
present invention may be modified to allow addition or 
editing of the offset data prior to the image processing. 
The series of image processing may alternatively be 
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still camera as an image data generation apparatus 
of a second embodiment; 

Fig. 1 1 is a flowchart showing a routine of generat- 
ing the image file in the digital still camera of the 
5 second embodiment; 

Fig. 12 shows functional blocks of still another dig- 
ital still camera as an image data generation appa- 
ratus of a third embodiment; 
Fig. 1 3 is a flowchart showing a routine of generat- 
10 ing the image file in the digital still camera of the 
third embodiment; 

Fig. 1 4 is a flowchart showing an image output rou- 
tine executed in a color printer as an image output 
apparatus; and 
15 Fig. 15 is a flowchart showing a series of image 
processing based on the image processing control 
data. 

DESCRIPTION OF THE PREFERRED 
20 EMBODIMENTS 



5 

performed while the offset data included in the image 
file is cancelled. 

[0023] The application of the present invention is not 
restricted to the image data generation apparatus or the 
image processing apparatus described above. There 
are, however, a diversity of other applications of the 
present invention, for example, a method of generating 
an image file, an image processing method, computer 
programs attaining these methods, recording media in 
which such computer programs are recorded, and data 
signals including such computer programs and being 
embodied in carrier waves. The various additions and 
modifications described above are applicable to any of 
these embodiments. 

[0024] When the technique of the present invention is 
actualized as any of the computer programs, the record- 
ing media, and the data signals, the computer program 
may be the whole program for driving the image data 
generation apparatus or the image processing appara- 
tus or only the partial program for attaining the charac- 
terized functions of the present invention. Typical exam- 
ples of the recording media include flexible disks, 
CD-ROMs, magneto-optic discs, IC cards, ROM car- 
tridges, punched cards, prints with barcodes or other 
codes printed thereon, internal storage devices (mem- 
ories like a RAM and a ROM) and external storage de- 
vices of the computer, and a variety of other computer 
readable media. These and other objects, features, as- 
pects, and advantages of the present invention will be- 
come more apparent from the following detailed de- 
scription of the preferred embodiments with the accom- 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0025] 

Fig. 1 schematically illustrates the construction of 
an image output system in one embodiment of the 
present invention; 

Fig. 2 shows variations of the image output system; 
Fig. 3 shows functional blocks of a digital still cam- 
era as an image data generation apparatus of a first 
embodiment; 

Fig. 4 is a block diagram schematically illustrating 
the structure of the digital still camera; 
Fig. 5 shows parameters of image processing con- 
trol data and their settings; 

Fig. 6 conceptually illustrates the structure of an im- 
age file; 

Fig. 7A and Fig.7B show the hierarchical structure 
of the image file; 

Fig. 8 conceptually shows an example of data 

stored in a MakerNote data storage area; 

Fig. 9 is a flowchart showing a routine of generating 

the image file in the digital still camera of the first 

embodiment; 

Fig. 10 shows functional blocks of another digital 



[0026] Some modes of carrying out the present inven- 
tion are discussed below as preferred embodiments in 
the following sequence: 

A. Construction of Image Output System 

B. Image data generation apparatus 

C. Structure of Image File 

D. Generation of Image File 

E. Image data generation apparatus of Second Em- 
bodiment 

F. Image data generation apparatus of Third Em- 
bodiment 

G. Image Output Apparatus 

H. Image Processing in Image Output Apparatus 

I. Modifications 

A. Construction of Image Output System 

40 [0027] Fig. 1 schematically illustrates the construction 
of an image output system 1 0 in one embodiment of the 
present invention. The image output system 10 of the 
embodiment includes a digital still camera 12 function- 
ing as an image data generation apparatus and a color 

45 printer 20 functioning as an image processing apparatus 
and an image output apparatus. 
[0028] Diverse shooting conditions and output control 
data PIM can be set in the digital still camera 12. The 
shooting conditions represent conditions for generating 

50 image data ,such as the shutter speed, the exposure, 
and the aperture. The output control data PIM controls 
a printing process including image processing carried 
out in the color printer 20, and includes a print command 
and image processing control data used for image 

55 processing. The digital still camera 12 takes images 
(generates image data) according to the user's setting 
of the shooting conditions, and generates an image file 
including the image data and the output control data 
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PIM. The image file thus generated is stored in a mem- 
ory card MC. 

[0029] The color printer 20 has an image processing 
function. The color printer20 receives input of the image 
file via the memory card MC or via a non-illustrated ca- 
ble, and analyzes the output control data PIM included 
in the image file. The output control data PIM includes 
the image processing control data. The color printer 20 
accordingly reads the image processing control data, 
causes the input image data to be subjected to image 
processing based on the image processing control data, 
and prints the processed image data. 
[0030] As described above, in the image output sys- 
tem 10 of the embodiment, the digital still camera 12 
controls the printing process of the color printer 20 to 
ensure the printing operation reflecting the require- 
ments of the digital still camera 12 (that is, the user's 
requirements). The details of the digital still camera 12, 
the image file, the color printer 20 will be discussed later. 
[0031] The image output system 10 may be actual- 
ized by any of diverse applications. Fig. 2 shows varia- 
tions of the image output system 10. The image output 
system 10 may include a personal computer PC and a 
server SV having the image processing function and a 
monitor 14 functioning as an image output apparatus, 
in addition to the digital still camera 12 and the color 
printer 20 shown in Fig. 1 . These constituents are con- 
nected to one another directly or via a network by a cable 
CV or by radio communication for data transmission. A 
scanner and a digital video camera may also be con- 
nectable as the image data generation apparatus. 

B. Image data generation apparatus 

[0032] Fig. 3 shows functional blocks of the digital still 
camera 12 as an image data generation apparatus of a 
first embodiment according to the present invention. 
The digital still camera 1 2 has an image data generation 
module 12a that generates image data, an image 
processing control data input module 12b that receives 
input of image processing control data from an image 
processing control data storage module 12c, an offset 
data input module 12d that receives input of offset data 
of the image processing control data from an offset data 
storage module 12e, and an relation generation module 
12f that generates an image file. 
[0033] In this embodiment, the image processing con- 
trol data storage module 1 2c stores the image process- 
ing control data prepared in advance by a maker of the 
digital still camera 12. The offset data storage module 
12e stores the user's setting of the offset data. 
[0034] The image processing control data input mod- 
ule 1 2b may also receive input of the image processing 
control data from an external storage device (for exam- 
ple, a hard disk of the personal computer or the server 
SV) that stores the image processing control data or a 
recording medium, in addition to the image processing 
control data storage module 12c. The input image 



processing control data is stored in the image process- 
ing control data storage module 12c. This mechanism 
is also applicable to the offset data input module 12d. 
[0035] The image file generation module 12f gener- 

5 ates an image file, in which the image data, the image 
processing control data, and the offset data are record- 
ed in a predetermined format. The image processing 
control data and the offset data should be stored in a 
distinguishable and separable manner. 

10 [0036] Fig. 4 is a block diagram schematically illus- 
trating the structure of the digital still camera 12. The 
digital still camera 1 2 focuses light information on a dig- 
ital device (for example, a CCD or a photomultiplier) to 
generate an image. The digital still camera 12 has an 

15 optical circuit 1 21 that includes a CCD for collecting the 
light information, an image generation circuit 122 that 
controls the optical circuit 1 21 to generate an image, an 
image processing circuit 1 23 that processes the gener- 
ated digital image, and a control circuit 124 that includes 

20 a CPU, a ROM, and a RAM and controls the respective 
circuits. 

[0037] The digital still camera 1 2 stores the generated 
image as digital data into a memory card MC as a stor- 
age device. The storage format of image data in the dig- 
25 ital still camera 12 is typically JPEG, although another 
storage format, such as TIFF, GIF, or BMP, may also be 
applicable. 

[0038] The digital still camera 1 2 is also provided with 
a selection / setting button 126 that is operated for di- 

30 verse settings of a shooting mode and the image 
processing control data including the offset data, and a 
liquid crystal display 127 that is used to preview an im- 
age and display various setting windows. The 'shooting 
mode' is a group of parameters representing image gen- 

35 erating conditions set corresponding to each of various 
shooting situations. The parameters include the time of 
exposure, the white balance, the aperture, the shutter 
speed, and the focal length of the lens. In response to 
the user's selection of a desired shooting mode, the val- 

40 ues of the respective parameters are automatically set. 
The 'image processing control data' is data related to 
output of the image, for example, the contrast, the 
brightness, and the color balance, and used for image 
processing executed in the color printer 20. In this em- 

45 bodiment, plural sets of image processing control data 
are prepared corresponding to multipleshooting modes. 
[0039] Fig. 5 shows the parameters of the image 
processing control data and their settings. In this em- 
bodiment, eleven presets are prepared in advance cor- 

50 responding to eleven shooting situations. Each preset 
includes seven parameters 'contrast', 'brightness', 'color 
balance', 'saturation', 'sharpness', 'stored color', and 'fil- 
ter out'. These are the settings prepared by the maker 
of the digital still camera 12. 

55 [0040] The digital still camera 12 used in the image 
output system 10 of the embodiment generates an im- 
age file, which includes the image processing control 
data setthrough operations of the selection /setting but- 
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ton 126, the offset data, and the image data, and stores 
the generated image file into the memory card MC. The 
image file also includes shooting conditions, such as the 
gamma value of the digital still camera 12, the target 
color space, the time of exposure set at the time of 
shooting, the white balance, the aperture, the shutter 
speed, and the focal distance of the lens, in addition to 
the image processing control data. The settings of the 
parameters applied to the respective shooting modes 
are stored in the ROM included in the control circuit 1 24 
of the digital still camera 12. 

C. Structure of Image File 

[0041] Fig. 6 conceptually illustrates the structure of 
an image file 1 00. The image file 1 00 has a file structure 
in conformity with an image file format standard (Exif) 
for digital cameras. Specification of the Exif file is spec- 
ified by Japan Electronic and Information Technology In- 
dustries Association (JEITA). 

[0042] The image file 100 includes an image data 
storage area 1 01 for storing image data and an attribute 
information storage area 1 02 for storing diverse attribute 
information relating to the image data. The image data 
storage area 1 01 stores image data in the JPEG format, 
while the attribute information storage area stores at- 
tribute information in the TIFF format. The attribute in- 
formation storage area 1 02 has a MakerNote data stor- 
age area 1 03. The MakerNote data storage area 1 03 is 
a non-defined area open to the maker of the digital still 
camera 12. In this embodiment, the image processing 
control data is stored in the MakerNote data storage ar- 
ea 1 03. As is known in the art, the file of the Exif format 
uses a tag for identifying each data. A tag name 'Mak- 
erNote 1 (called MakerNote tag) is allocated to the data 
stored in the MakerNote data storage area 103. 
[0043] In this embodiment, the image file 100 is the 
file of the Exif format, although this format is not restric- 
tive. The image file 1 00 may have any structure integral- 
ly including the image data and the image processing 
control data in a usable manner. 
[0044] Fig. 7A and Fig.7B showthe hierarchical struc- 
ture of the image file 1 00. Fig. 7 A shows the data struc- 
ture of the MakerNote data storage area 103, and Fig. 
7B shows a PrintMatching data storage area 104 de- 
fined in the MakerNote data storage area 1 03. The Print- 
Matching data corresponds to the image processing 
control data. 

[0045] The MakerNote data storage area 103 in the 
image file 1 00 also has a structure using tags to identify 
the data stored therein. A PrintMatching tag is allocated 
to the image processing control data. Each tag used in 
the MakerNote data storage area 103 is specified by a 
pointer as an offset value from atop address of the Mak- 
erNote data storage area 1 03. Information stored in the 
MakerNote data storage area 103 includes a maker 
name (6 bytes) at the top address, which is followed by 
a reserve area (2 bytes), a number of entries of local 



tags (2 bytes), and information regarding each local tag 
offset (12 bytes). A terminal code 0x00 representing an 
end of a character string is postfixed to the maker name. 
[0046] Information stored in the PrintMatching data 

5 storage area 1 04 includes a PrintMatching identifier rep- 
resenting storage of PrintMatching parameters, a spec- 
ified parameter number representing a number of spec- 
ified parameters, parameter codes allocated to the re- 
spective specified parameters as values for identifying 

10 the parameters, and setting values of the respective pa- 
rameters identified by the parameter codes. Each pa- 
rameter code may be information stored in a 2-byte ar- 
ea, and each parameter setting value may be informa- 
tion stored in a 4-byte area. The image output apparatus 

15 fetches the image processing control data (each param- 
eter setting value) with these PrintMatching tags as in- 
dication.. 

[0047] Fig. 8 conceptually shows an example of the 
data stored in the MakerNote data storage area 103. 
20 The image processing control data preset by the maker, 
for example, the gamma value, the color space, the con- 
trast, the brightness, the color balance, and the satura- 
tion are mapped to the user's setting of the offset data, 
for example, the contrast, the brightness, and the color 
25 balance and are stored in the MakerNote data storage 
area 103. For example, with regard to the parameter 
'contrast', 'Slightly Lower' as the image processing con- 
trol data and '+1' as the offset data (offset value) are 
stored. The settings 'Slightly Lower' and '+1' are con- 
30 ceptual, and numerical values corresponding to the set- 
tings are stored in the actual state. The numerical value 
corresponding to the setting 'Slightly Lower' may be an 
offset value from a predetermined reference value. 



[0048] Fig. 9 is a flowchart showing a routine of gen- 
erating the image file 100 in the digital still camera 12 
of the first embodiment. The user sets the shooting 

40 mode, and the offset data when used prior to actual 
shoot (step S100). The user operates the selection /set- 
ting button 126 to select and set a desired shooting 
mode among preset available options shown on the liq- 
uid crystal display 127 (steps S110 and S130). The set- 

45 ting of the shooting mode automatically specifies the 
values of the parameters affecting the generated image 
data, for example, the exposure suitable for each of pre- 
set shooting situations, such as 'Portrait', 'Landscape', 
and 'Sports', the white balance, the shutter speed, and 

50 the aperture. Among the available shooting modes, 
there are 'Full Auto Mode' in which the digital still camera 
automatically sets the values of the parameters at the 
time of shooting regardless of the shooting situation, 
and 'Manual Mode' in which the user manually sets the 

55 desired values to the respective parameters. In re- 
sponse to the user's selection and setting of the shoot- 
ing mode, the corresponding preset of the image 
processing control data shown in Fig. 5 is automatically 
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selected. In the case where the user does not specifi- 
cally select or set the shooting mode, default values in 
the digital still camera 12 are set to the respective pa- 
rameters (step S120). The user again operates the se- 
lection / setting button 1 26 to choose use or non-use of 
the offset data (step S140). In the case of an input rep- 
resenting use of the offset data, the offset data are set 
to be read from the memory in the course of generating 
the image file (step S170). 

[0049] The control circuit 124 generates image data 
using the values of the parameters automatically set 
corresponding to the selected shooting mode or shoot- 
ing conditions, in response to a shooting requirement, 
for example, in response to a press-down of a shutter 
button (steps S150 and S180). In the case of an input 
representing non-user of the offset data at step S140, 
the control circuit 124 refers to the selected shooting 
mode and the settings of the respective parameters of 
the image processing control data, and generates an im- 
age file 100 including the image data and the image 
processing control data (step S160). In the case of an 
input representing use of the offset data at step S140, 
on the other hand, the control circuit 124 generates an 
image file 1 00 including the mapping of the offset data 
to the image processing control data stored in the Mak- 
erNote data storage area 103 (step S190). The control 
circuit 1 24 then records the generated image file 1 00 in 
the memory card MC and exits from the routine of gen- 
erating the image file 1 00. 

[0050] The above series of processing causes the im- 
age processing control data including the user's setting 
of the offset data to be stored in the image file 100 re- 
corded in the memory card MC. The ready-made image 
processing control data are set based on the standard 
conditions, and the preset values of the parameters do 
not naturally satisfy all the potential users. The proce- 
dure of the embodiment enables addition of the offset 
data according to the taste of each user. This arrange- 
ment thus ensures execution of image processing ac- 
cording to each user's taste and output of a desired re- 
sulting image. The offset data are stored to be distin- 
guishable from the image processing control data, and 
may be readily invalidated to return the specification of 
the image processing to the original setting specified by 
the ready-made image processing control data. 
[0051 ] The procedure of the embodiment sets the im- 
age processing control data corresponding to the select- 
ed shooting mode. One modified procedure may store 
a mapping of the preset shown in Fig. 7 A and Fig. 7B to 
an image processing mode, regardless of the shooting 
mode and allow separate settings of the image process- 
ing mode and the shooting mode. 
[0052] The above description regards the series of 
processing for one shot or generation of one image file. 
The settings of the shooting mode and the offset data 
(when used) at step S100 may be valid until they are 
modified or reset. 



E. Image data generation apparatus of Second 
Embodiment 

[0053] The digital still camera 12 of the first embodi- 

5 ment utilizes the offset data stored in advance in the off- 
set data storage module 1 2e for generation of the image 
file. Another procedure may generate offset data and 
utilize the generated offset data. 
[0054] Fig. 1 0 shows functional blocks of a digital still 

10 camera 12A as an image data generation apparatus of 
a second embodiment according to the present inven- 
tion. The digital still camera 12A of the second embod- 
iment has an image processing control data editing 
module 12Ad and an offset data generation module 

15 l2Ae, in place of the offset data storage module 12e 
included in the digital still camera 1 2 of the first embod- 
iment shown in Fig. 3. Otherwise the structure of the dig- 
ital still camera 12A is identical with that of the digital 
still camera 1 2 of the first embodiment. 

20 [0055] The image processing control data editing 
module 12Ad edits the image processing control data 
input into the image processing control data input mod- 
ule 12a in response to the user's operations, and tem- 
porarily generates edited image processing control da- 

25 ta. 

[0056] The offset data generation module 12Ae gen- 
erates the offset data, based on the image processing 
control data and the edited image processing control da- 
ta. One typical procedure computes a difference be- 
so tween the image processing control data and the edited 
image processing control data to generate the offset da- 
ta. The offset data input module 12d receives input of 
the offset data generated by the offset data generation 
module 12Ae. 

35 [0057] Fig. 11 is a flowchart showing a routine of gen- 
erating the image file in the digital still camera 12A of 
the second embodiment. In the case of an input repre- 
senting use of the offset data at step S140, the control 
circuit 1 24 edits the image processing control data (step 

40 S172) and generates the offset data (step S174). Oth- 
erwise the image file generating routine of the second 
embodiment shown in Fig. 1 1 is identical with that of the 
first embodiment shown in Fig. 9. 
[0058] Like the image data generation apparatus of 

45 the first embodiment, the image data generation appa- 
ratus of the second embodiment generates the image 
file including the image data, the image processing con- 
trol data, and the offset data. 

50 F. Image data generation apparatus of Third 
Embodiment 

[0059] The procedures of the first embodiment and 
the second embodiment generate the image file includ- 
es jng the image processing control data and the offset da- 
ta at the time of shoot. Still another procedure may add, 
delete, or vary the offset data after generation of the im- 
age file, that is, after shoot. 
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[0060] Fig. 1 2 shows functional blocks of a digital still 
camera 12B as an image data generation apparatus of 
a third embodiment according to the present invention. 
The digital still camera 1 2B of the third embodiment in- 
cludes an image file input module 12Ba that receives 
input of an existing original image file including the im- 
age data and the image processing control data, the off- 
set data input module 1 2d that receives input of the off- 
set data from the offset data storage module 12e, an 
offset data editing module 1 2Bb that edits the offset da- 
ta, and the image file generation module 12f. 
[0061] The offset data editing module 12Bb edits the 
offset data input into the offset data input module 1 2d in 
response to the user's operations. In the case where the 
offset data is included in the existing original image file, 
the offset data editing module 1 2Bb may edit the existing 
offset data. 

[0062] Fig. 1 3 is a flowchart showing a routine of gen- 
erating the image file 1 00 in the digital still camera 1 2B 
of the third embodiment. The control circuit 1 24 first re- 
ceives input of the existing original image data (step 
S200). Since presence of the offset data in the input 
original image data is unknown, the control circuit 124 
analyzes the input original image file and determines 
whether or not the input original image file includes the 
offset data (step S210). 

[0063] When the input original image file includes the 
offset data, the control circuit 124 determines whether 
or not the offset data are to be cancelled (step S230). 
In one exemplified structure, the digital still camera 12 
may have an input unit for inputting values representing 
ON state and OFF state of the offset data. The control 
circuit 124 determines cancellation of the offset data 
based on the input value. In the case of cancellation of 
the offset data at step S230, the control circuit 124 de- 
letes the offset data from the image file (step S270) and 
generates a modified imagefile including only the image 
data and the image processing control data (step S280) . 
The program then exists from the image file generation 
routine. In the case of non-cancellation of the offset data 
at step S230, on the other hand, the control circuit 124 
subsequently determines whether or not the existing off- 
set data are to be modified (step S240). When there is 
no requirement of modifying the existing offset data, the 
program immediately exits from this image file genera- 
tion routine. When there is a requirement of modifying 
the existing offset data, on the contrary, the control cir- 
cuit 124 specifies a new set of the offset data (step 
S250) and generates an image file including the new set 
of offset data mapped to the image data and the image 
processing control data (step S260). The specification 
of the new set of the offset data at step S250 may use 
the offset data stored in the offset data storage module 
12e or the offset data edited by the offset data editing 
module 1 2B. The new set of the offset data are written 
over the existing offset data. The program then exits 
from the image file generation routine. 
[0064] When the input original image file does not in- 



clude any offset data at step S210, the control circuit 
124 determines whether or not the offset data are to be 
added (step S220). When there is no requirement of 
adding the offset data, the program immediately exits 
5 from this image file generation routine. When there is a 
requirement of adding the offset data, on the contrary, 
the control circuit 124 specifies a set of the offset data 
(step S250) and generates an image file including the 
set of the offset data mapped to the image data and the 
10 image processing control data (step S260). 

[0065] The image data generation apparatus of the 
third embodiment determines use or non-user of the off- 
set data and flexibly modifies the existing image file to 
generate a modified image file. When the existing image 
15 file includes the offset data, the offset data may be in- 
validated or modified. When the existing image file does 
not include the offset data, on the other hand, a desired 
set of the offset data may be added to the image file. 
[0066] In the third embodiment, the image file is gen- 
20 erated on the digital still camera 12B. Since the proce- 
dure of this embodiment does not include generation of 
the image data, the image file may be generated on the 
personal computer PC having the same functions as 
those of the digital still camera 12B. 
25 [0067] The first through the third embodiments regard 
some examples of the image data generation apparatus 
of the present invention. The image data generation ap- 
paratus may be constructed as an arbitrary combination 
of the main constituents of these embodiments. For ex- 
30 ample, the image data generation apparatus of the first 
embodiment may include the offset data editing module 
of the third embodiment. In another example, the image 
data generation apparatus of the third embodiment may 
include the image processing control data editing mod- 
35 ule and the offset data generation module. The image 
output apparatus may carry out addition, deletion, and 
modification of the offset data as discussed later. 

G. Image Output Apparatus 

40 

[0068] The following describes the color printer 20 as 
the image output apparatus. The color printer 20 is ca- 
pable of outputting color images, and may be an ink jet 
printerthat ejects multiple color inks, for example, seven 
45 color inks cyan (C), light cyan (LC), magenta (M), light 
magenta (LM), yellow (Y), dark yellow (DY), and black 
(K), on a printing medium to create a dot pattern and 
thereby generate an image. The color printer 20 may be 
any of other diverse printers, such as an electrophoto- 
50 graphic printer that transfers and fixes color toners onto 
a printing medium to generate an image. 
[0069] A control circuit 22 of the color printer 20 reads 
the image file 1 00 from the memory card MC inserted in 
a memory card slot 24 (see Fig. 2), analyzes the image 
55 processing control data, makes the image data of inter- 
est subjected to a series of image processing (dis- 
cussed later) based on the analyzed image processing 
control data, and carries out an actual printing operation. 
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H. Image Processing in Image Output Apparatus 

[0070] Fig. 1 4 is a flowchart showing an image output 
routine executed in the color printer20 as the image out- 
put apparatus. A CPU in the control circuit 22 of the color 
printer 22 reads the image file 1 00 from the memory card 
MC inserted in the memory card slot 24 and temporarily 
stores the image file 100 into a RAM (step S300). The 
CPU then analyzes a header of the image file 1 00 (step 
S310) and retrieves the image processing control data 
and the offset data (step S320). 
[0071 ] The CPU fetches the image processing control 
data and the offset data when finding both (step S330), 
combines the image processing control data with the off- 
set data (step S340), and makes the image data of in- 
terest subjected to a preset series of image processing 
based on the image processing control data and the off- 
set data (step S350). When finding only the image 
processing control data, the CPU fetches the image 
processing control data (step S360) and makes the im- 
age data of interest subjected to a preset series of image 
processing based on the image processing control data 
(step S370). When finding neitherthe image processing 
control data nor the offset data, the CPU reads the de- 
fault values of the parameters set in the color printer 20 
from a ROM and makes the image data of interest sub- 
jected to a regular series of image processing (step 
S380). 

[0072] On completion of the preset series of image 
processing or the regular series of image processing, 
the CPU prints out the processed image data (step 
S390) and exits from this image output routine. 
[0073] Fig. 1 5 is a flowchart showing the preset series 
of image processing based on the image processing 
control data at step S370. Processing steps using the 
image processing control data included in the image file 
100 are shown by double boxes. The preset series of 
image processing based on the image processing con- 
trol data and the offset data is executed on a similar flow. 
[0074] The CPU of the color printer 20 extracts the 
image data from the input image file 100 (step S400). 
The digital still camera 12 stores image data as files of 
the JPEG format as mentioned previously. The JPEG 
file stores image data in a YCbCr color space for the 
enhanced data compression ratio. 
[0075] The CPU executes first matrix computation to 
convert the image data in the YCbCr color space into 
image data in an sRGB color space (step S41 0). 
[0076] The CPU executes gamma correction and sec- 
ond matrix computation with regard to the converted im- 
age data in the sRGB color space (step S420). In ac- 
cordance with a concrete procedure, the CPU extracts 
the setting of the gamma value in the digital still camera 
12 from the image processing control data and carries 
out gamma conversion of the input image data with the 
extracted gamma value. The second matrix computa- 
tion converts the sRGB color space into an XYZ color 
space. The image file 100 of this embodiment may in- 



clude color space information at the time of generating 
the image data. When the image file 100 includes the 
color space information, the CPU refers to the color 
space information and uses a matrix corresponding to 
5 the color space at the time of generating the image data 
for the second matrix computation. 
[0077] The resulting image data after execution of the 
second matrix computation are in the XYZ color space. 
In the prior art technique, the color space used for the 
image processing in the printer or the computer is fixed 
to the sRGB color space, and the color space of the dig- 
ital still camera 12 can not be utilized effectively. In the 
technique of this embodiment, on the other hand, the 
printer (printer driver) can modify the matrix used forthe 
second matrix computation corresponding to the color 
space information when the image file 1 00 includes the 
color space information. The technique of this embodi- 
ment thus allows the color space of the digital still cam- 
era 12 to be effectively utilized for desired color repro- 
duction. 

[0078] In order to attain adjustment of the picture qual- 
ity based on the image processing control data, the CPU 
executes third matrix computation and reverse gamma 
correction to concert the color space of the image data 
from the XYZ into a wRGB (step S430). The wRGB color 
space is arbitrarily set in a wider range than that of the 
sRGB color space. In accordance with a concrete pro- 
cedure, the CPU reads the default setting of the gamma 
value in the color printer 20 from the ROM and uses the 
reciprocal of the gamma value for reverse gamma cor- 
rection of the image data. The CPU uses a matrix cor- 
responding to conversion into the wRGB color space 
and executes the third matrix computation. 
[0079] The resulting image data after execution of the 
third matrix computation are in the wRGB color space. 
The wRGB color space is wider than the sRGB color 
space as mentioned previously, and corresponds to the 
color space producible by the digital still camera 12. 
[0080] The CPU subsequently executes automatic 
adjustment of the picture quality of the image (step 
S440). A concrete procedure of this embodiment reads 
the values of the respective parameters of the image 
processing control data (including the offset data) in the 
image file 1 00 and uses these parameters for automatic 
adjustment of the image quality. 
[0081] On completion of the automatic adjustment of 
the image quality, the CPU carries out wRGB color con- 
version and halftoning process for printing (step S450). 
In accordance with a concrete procedure, the CPU re- 
fers to a lookup table (LUT) that is stored in the ROM 
and representing a mapping of the wRGB color space 
to a CMYK color space, and converts the color space of 
the image data from the wRGB color space into the 
CMYK color space. The image data specified by the R, 
G, and B tone values are accordingly converted into im- 
age data specified by the tone values of the multiple 
colors, for example, seven colors C, M, Y, K, LC, LM, 
and DY used in the color printer 20. 
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[0082] The halftoning process receives the color con- 
verted image data and carries out tone number conver- 
sion. In this embodiment, the color converted image da- 
ta is expressed as data having a 256 tone width with 
regard to each color. The color printer 20 of this embod- 
iment, however, takes only either of the two states, 'dot 
on' and 'dot off and allows local expression of only 2 
tones. The image data having 256 tones should thus be 
converted into image data having 2 tones expressible 
by the color printer 20. Typical methods applied for such 
binarization include the error diffusion method and the 
systematic dither method. 

[0083] Prior to the color conversion, the color printer 
20 executes resolution conversion process to convert 
the resolution of the image data into the printing resolu- 
tion. In accordance with a concrete procedure, the color 
printer 20 carries out linear interpolation to generate ad- 
ditional data between adjoining pairs of image data, 
when the resolution of the image data is lower than the 
printing resolution. When the resolution of the image da- 
ta is higher than the printing resolution, on the contrary, 
the color printer 20 skips the existing image data at a 
fixed rate. The color printer 20 also executes interlacing 
process to rearrange the image data converted into the 
format representing the dot on-off state in an order to 
be transferred to the color printer 20. 
[0084] As described above, the color printer 20 of this 
embodiment makes the image data included in the im- 
age file 1 00 generated by the digital still camera 1 2 sub- 
jected to a desired series of image processing and out- 
puts the resulting processed image. 
[0085] The color printer 20 of this embodiment utilizes 
the image processing control data included in the image 
file for automatic adjustment of the picture quality of the 
image data. In the case where the user has set desired 
conditions for adjustment of the picture quality of the im- 
age data, the automatic adjustment of the picture quality 
is carried out by reflecting the desired settings of the 
offset data. This arrangement thus desirably solves the 
problem of the automatic image quality adjustment of 
the prior art system, that is, no reflection of the user's 
requirements on the conditions for adjustment of the im- 
age quality. 

[0086] The image processing control data and the off- 
set data included in the image file are used for automatic 
adjustment of the image quality. The arrangement of this 
embodiment thus ensures a high-quality printing result 
reflecting the user's shooting requirements without any 
intricate adjustment of the picture quality on a photo re- 
touch application or printer driver. 
[0087] The procedure of the above embodiment exe- 
cutes automatic adjustment of the image quality. The 
automatic adjustment of the image quality may be car- 
ried out in response to activation of an automatic image 
quality adjustment button provided on a control panel of 
the color printer 20. 



I. Modifications 

[0088] In the above embodiments, the color printer 20 
carries out all the series of image processing and caus- 

5 es a dot pattern to be created on a printing medium ac- 
cording to the generated image data. In one possible 
modification, all or part of such image processing may 
be carried out on the personal computer PC or on the 
server SV via the network. In the case where the image 

10 processing is executed on the personal computer PC, 
application programs for image data processing, such 
as a retouch application program and a printer driver, 
installed in a hard disk of the computer PC should attain 
the image processing functions described above with 

15 reference to Fig. 1 5. The image file 1 00 generated in the 
digital still camera 12 is supplied to the personal com- 
puter PC via a cable or via a memory card MC. The ap- 
plication program is activated on the personal computer 
PC in response to an operation of the user to execute 

20 input of the image file 100, analysis of the image 
processing control data, conversion of the image data, 
and adjustment of the image quality. Alternatively the 
application program is automatically activated in re- 
sponse to detection of the inserted memory card MC or 

25 the inserted cable to automatically execute input of the 
image file 1 00, analysis of the image processing control 
data, conversion of the image data, and adjustment of 
the image quality. 

[0089] In the case where the image processing is ex- 
30 ecuted on the server SV, the application programs 
stored in a hard disk of the server SV should attain the 
image processing functions described above with refer- 
ence to Fig. 15. In response to input of the image file 
1 00, the server SV executes a series of image process- 
es jng specified by the image processing control data and 
transmits the resulting processed image file 100 or the 
resulting processed image data to the personal compu- 
ter PC as the transmission source orto the color printer 
20 as the destination of output. In one possible applica- 
nt? tion, the digital still camera 12 has a function of radio 
communication and directly transmits an image file in- 
cluding a global IP address of the destination of output 
to the server SV. The resulting processed image file 1 00 
or the resulting processed image data is then transmit- 
45 ted from the server SV to the color printer 20 having the 
global IP address allocated thereto as the destination of 
output. 

This attains computer-less printing. 

[0090] Another possible application allows selection 

50 of the settings of the parameters used for automatic ad- 
justment of the image quality. For example, the color 
printer20 may be provided with parameter selection but- 
tons or a shooting mode parameter selection button for 
selecting the settings of the parameters corresponding 

55 to a subject. These selection buttons may be operated 
to select the settings of the parameters used for auto- 
matic adjustment of the image quality. When the auto- 
matic adjustment of the image quality is executed on the 
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personal computer PC, the settings of the parameters 
used for automatic adjustment of the image quality may 
be selected on a user interface of the printer driver or 
the retouch application program. 

[0091] Any of the embodiments discussed above us- 5 
es the color printer 20 as the image output apparatus. 
An image display apparatus, such as a CRT, an LCD, 
or a projector, may also be usable as the image output 
apparatus. In this structure, the image display apparatus 
executes the image processing programs (display driv- 10 
er) to execute the series of image processing described 
above with reference to the flowcharts of Figs. 14 and 
15. When the CRT or another image display apparatus 
functions as the display of the computer executes the 
image processing programs. In the case of the image 15 
display apparatus, the resulting output image data is not 
in the CMYK color space but in the RGB color space. 
[0092] While the resulting print output from the color 
printer 20 reflects the requirements of the user at the 
time of generating the image data, the resulting display 20 
output from the image display apparatus like the CRT 
desirably reflects the requirements of the user at the 
time of generating the image data. 
[0093] The image file 1 00 of this embodiment may be 
an image file taken in the process of capturing a preset 25 
frame (scene) in digital television broadcast. The image 
data in the digital television broadcast is data based on 
the YCbCr color space. The principle of the present in- 
vention is accordingly applicable to such image data in 
the digital television broadcast, as in the case of the im- 30 
age data in the digital still camera 12. A concrete pro- 
cedure takes in a preset captured frame or scene as im- 
age data, sets image processing control data corre- 
sponding to the intake image data, and generates the 
image file 1 00 including the image data and the image 35 
processing control data. A resulting output image has 
sufficiently high saturation comparable to the color in the 
digital television broadcast. 

[0094] The above description regards the image data 
generation apparatus, the image output apparatus, the 40 
image output system, and the corresponding programs 
according to the present invention as the preferred em- 
bodiments. The above embodiments and their modifica- 
tions are to be considered in all aspects as illustrative 
and not restrictive. There may be many modifications, 45 
changes, and alterations without departing from the 
scope or spirit of the main characteristics of the present 
invention. All changes within the meaning and range of 
equivalency of the claims are therefore intended to be 
embraced therein. so 
[0095] In the above embodiments, the parameters in- 
cluding the gamma value, the color space, the bright- 
ness, and the sharpness are used as the image 
processing control data. The parameters utilized for the 
image processing control data are not restricted to these 55 
embodiments, but may be selected arbitrarily. 
[0096] The values of the respective parameters enu- 
merated in the table of Fig. 8 are only illustrative and do 



not restrict the present invention in any sense. The val- 
ues of the matrix used for the series of image processing 
shown in Fig. 1 5 are adequately varied depending upon 
the target color space or the color space available in the 
color printer 20, although no example is specifically giv- 
en. Each element of the matrix is one of the image 
processing control data affecting the output image, and 
offset data of the matrix may also be applicable. 
[0097] In the above embodiments, the digital still cam- 
era 12 is used as the image data generation apparatus. 
A scanner and a digital video camera are some of the 
other examples applicable for the image data genera- 
tion apparatus. In the case of the scanner, specification 
of the intake data information included in the image file 
100 may be carried out on the computer PC. Alterna- 
tively the scanner alone may implement such specifica- 
tion using a preset button, to which preset information 
is allocated, or a dialog box and a setting button for ar- 
bitrary settings. 

[0098] In the above embodiments, the image file 1 00 
is the file of the Exif format, although this format is not 
restrictive. The imagefile may have any format including 
the image data generated by the image data generation 
apparatus and the image processing control data de- 
scribing the output conditions of the image data. 
Any of such image files does not require the image out- 
put apparatus to set the image processing conditions for 
each printing operation. The image output system thus 
immediately carries out the required series of image 
processing based on the specified image processing 
conditions, automatically adjusts the picture quality of 
the image data generated by the image data generation 
apparatus to an appropriate level, and outputs the ad- 
justed image data from the image output apparatus. The 
scope and spirit of the present invention are indicated 
by the appended claims, rather than by the foregoing 
description. 



Claims 

1 . An image data generation apparatus that generates 
image data related to image processing control data 
used for image processing of the image data, said 
image data generation apparatus comprising: 

an image data generation module that gener- 
ates the image data; 

an image processing control data input module 
that receives input of the image processing 
control data; 

an offset data input module that receives input 
of offset data of the image processing control 
data; and 

a relation generation module that relates the 
image data to the image processing control da- 
ta and the offset data. 
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of the image data and the image processing 
control data; 

an offset data input module that receives input 
of offset data of the image processing control 
5 data; and 

a relation generation module that relates the 
image data to the image processing control da- 
ta and the offset data. 

10 8. An image data generation apparatus in accordance 
with claim 7, 

wherein said relation generation module gen- 
erates an image file including the image data, the 
image processing control data, and the offset data. 

15 

9. An image data generation apparatus in accordance 
with claim 7, said image data generation apparatus 
further comprising: 



2. An image data generation apparatus in accordance 
with claim 1 , 

wherein said relation generation module gen- 
erates an image file including the image data, the 
image processing control data, and the offset data. 

3. An image data generation apparatus in accordance 
with claim 1 , said image data generation apparatus 
further comprising: 

an offset data editing module that edits the off- 
set data, 

wherein said relation generation module re- 
lates the image data to the image processing con- 
trol data and the edited offset data. 

4. An image data generation apparatus in accordance 
with claim 1 , said image data generation apparatus 
further comprising: 

an offset data storage module that stores the 
offset data in advance, 

wherein said offset data input module re- 
ceives the input of the offset data from said offset 
data storage module. 

5. An image data generation apparatus in accordance 
with claim 1 , wherein said offset data input module 
receives the input of the offset data via a recording 
medium or via communication. 

6. An image data generation apparatus in accordance 
with claim 1 , said image data generation apparatus 
further comprising: 

an image processing control data editing mod- 
ule that edits the image processing control data 
and generates edited image processing control 
data; and 

an offset data generation module that gener- 
ates offset data representing a mapping of the 
edited image processing control data to the im- 
age processing control data, based on the ed- 
ited image processing control data and the im- 
age processing control data, 

wherein said offset data input module re- 
ceives input of the offset data generated by said off- 
set data generation module. 

7. An image data generation apparatus that generates 
image data related to image processing control data 
used for image processing of the image data, said 
image data generation apparatus comprising: 

an image data input module that receives input 



20 an offset data editing module that edits the off- 

set data, 

wherein said relation generation module re- 
lates the image data to the image processing con- 
25 trol data and the edited offset data. 

10. An image data generation apparatus in accordance 
with claim 7, said image data generation apparatus 
further comprising: 

30 

an offset data storage module that stores the 
offset data in advance, 

wherein said offset data input module re- 
35 ceives the input of the offset data from said offset 
data storage module. 

1 1 . An image data generation apparatus in accordance 
with claim 7, wherein said offset data input module 

40 receives the input of the offset data via a recording 
medium or via communication. 

12. An image data generation apparatus in accordance 
with claim 7, said image data generation apparatus 

45 further comprising: 

an image processing control data editing mod- 
ule that edits the image processing control data 
and generates edited image processing control 
50 data; and 

an offset data generation module that gener- 
ates offset data representing a mapping of the 
edited image processing control data to the im- 
age processing control data, based on the ed- 
55 ited image processing control data and the im- 

age processing control data, 

wherein said offset data input module re- 
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ceives input of the offset data generated by said off- 
set data generation module. 

13. An image processing apparatus that makes image 
data subjected to a preset series of image process- 5 
ing, said image processing apparatus comprising: 

an image data input module that receives input 
of the image data, image processing control da- 
ta used for image processing of the image data, 10 
and offset data of the image processing control 
data; and 

an image processing module that makes the 
image data subjected to the preset series of im- 
age processing, based on the image process- 15 
ing control data and the offset data. 

14. A method of generating image data related to image 
processing control data used for image processing 

of the image data, said method comprising the 20 
steps of: 



15. A method of generating image data related to image 30 
processing control data used for image processing 
of the image data, said method comprising the 
steps of: 



16. An image processing method that makes image da- 
ta subjected to a preset series of image processing, 
said image processing method comprising the 45 
steps of: 

(a) receiving the image data, image processing 
control data used for image processing of the 
image data, and offset data of the image 50 
processing control data; and 

(b) making the image data subjected to the pre- 
set series of image processing, based on the 
image processing control data and the offset 
data. 55 

17. A recording medium in which a computer program 
is recorded in a computer readable manner, said 



24 

computer program generating image data related 
to image processing control data used for image 
processing of the image data, said computer pro- 
gram causing a computer to attain the functions of: 

generating the image data; 
fetching the image processing control data; 
fetching offset data of the image processing 
control data; and 

relating the image data to the image processing 
control data and the offset data. 

18. A recording medium in which a computer program 
is recorded in a computer readable manner, said 
computer program generating image data related 
to image processing control data used for image 
processing of the image data, said computer pro- 
gram causing a computer to attain the functions of: 

receiving an original image file including the im- 
age data and the image processing control da- 
ta; 

fetching offset data of the image processing 
control data; and 

relating the image data to the image processing 
control data and the offset data. 

19. A recording medium in which a computer program 
is recorded in a computer readable manner, said 
computer program making image data subjected to 
a preset series of image processing, said computer 
program causing a computer to attain the functions 
of: 

receiving the image data, image processing 
control data used for image processing of the 
image data, and offset data of the image 
processing control data; and 
making the image data subjected to the preset 
series of image processing, based on the im- 
age processing control data and the offset data. 
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15 



(a) generating the image data; 

(b) fetching the image processing control data; 

(c) fetching offset data of the image processing 25 
control data; and 

(d) relating the image data to the image 
processing control data and the offset data. 



(a) receiving an original image file including the 35 
image data and the image processing control 
data; 

(b) fetching offset data of the image processing 
control data; and 

(c) relating the image data to the image 40 
processing control data and the offset data. 



13 



EP 1 271 404 A2 




14 



EP 1 271 404 A2 




EP 1 271 404 A2 



Fig.3 



IMAGE DATA 
GENERATION MODULE 



IMAGE PROCESSING CONTROL 
DATA INPUT MODULE 

I 

IMAGE PROCESSING CONTROL 
DATA STORAGE MODULE 

OFFSET DATA 
INPUT MODULE 

I 



OFFSET DATA 
STORAGE MODULE 



IMAGE FILE 
GENERATION MODULE 



12a 
12b 
12c 
12d 
12e 
12f 




16 



EP 1 271 404 A2 



Fig. 5 



Suitable 
Situations 


Standard 


Portrait 


Landscape 


Sunset 


Night 


Flower 


Macro 


Sports 


Baclight 


Autumn Tints 


Group 




Filter 
Out 


OFF 


OFF 


OFF 


NO 


NO 


OFF 


OFF 


OFF 


OFF 


j 

OFF 


OFF 




Stored 
Color 


OFF 


Flesh 


Sky& 
Green 


Red 


OFF 


Green 


OFF 


OFF 


OFF 


Red 


Flesh 




Sharpness 


Standard 


Slightly 
Lower 


Slightly 
higher 


Slightly 
Lower 


Standard 


Standard 


Higher 


Higher 


Standard 


Slightly 
higher 


Slightly 
higher 


Parameter 


Saturation 


Standard 


Slightly 
Lower 


Slightly 
higher 


Standard 


Standard 


Slightly 
higher 


Standard 


Slightly | 
higher 


Standard 


Higher 


Standard 




Color 
Balance 


Standard 


Standard 


Standard 


OFF 


OFF 


Weaker 


Weaker 


Standard 


Standard 


Standard 


Standard 




Brightness 


Standard 


Slightly 
Brighter 


Standard 


Darker 


Darker 


Slightly 
Brighter 


Standard 


Standard 


Brighter 


Standard 


Slightly 
Brighter 




Contrast 


Standard 


Slightly 
Lower 


Slightly 
Higher 


Standard 


Standard 


Slightly 
Lower 


Standard 


Higher 


Slightly 
Lower 


Standard 


Standard 


j 

4- 
fl 
C 

s 

Q 


5 

T 

J 

0 
0 

) 


Preset 1 


Preset 2 


Preset 3 


Preset 4 


Preset 5 


Preset 6 


Preset 7 


Preset 8 


Preset 9 


Preset 10 


Preset 1 1 



17 



EP 1 271 404 A2 



Fig. 6 



100 



103 



{ 



Attribute 
Information 



Y 102 



MakerNote 



JPEG 
Image 
Data 



Y 101 



18 



EP 



1 271 404 A2 



Fig. 7 A 



FigJB 



Offset 


Meaning of Information 


0 


Maker Name 0x00 


6 


Reserve 


8 


Number of Entries 
of Local Tags 


10 


Locat Tag 1 


22 


PrintMatching 






10+12*(N-1) 


Local Tag N 



Offset 


Meaning of Information 


0 


PrintMatching Identifier 


8 


PIM Version Information 


12 


Reserve 


14 


Specified Parameter Number 


16 


1st Parameter Code 


18 


1 st Parameter Value 


22 


2nd Parameter Code 


24 j 


2nd Parameter Value 


28 


3rd Parameter Code 


30 


3rd Parameter Value 




***** 


16+6*(n-1) 


n-th Parameter Code 


18+6*(n-1) 


n-th Parameter Value 



19 



EP 1 271 404 A2 



Fig.8 



Tag Name 


Parameter Setting 


cc 


Gamma Value 


2.2 


I Dat 


Color Space 


NTSC 


Dntro 


Contrast 


Slightly Lower 


O 


Brightness 


Slightly Brighter 


;essii 


Color Balance 


Standard 


o 

i- 

CL 


Saturation 


Slightly Lower 


irst Image 


Sharpness 


Slightly Lower 


Stored Color 


Flesh 


Li- 


Filter Out 


OFF 




Gamma Value 


— 




Color Space 


— 




Contrast 


+1 


es 

CO 


Brightness 


-i 


Q 

+j 


Color Balance 


+1 


£ 
o 


Saturation 


+1 




Sharpness 






Stored Color 






Filter Out 





20 



EP 1 271 404 A2 



Fig. 9 



C 



START 



3 



S100 




SET DEFAULT VALUES 



S130 




SET PARAMETERS 
CORRESPONDING TO 
SELECTED SHOOTIN G MODE 
— I 



No 



S170 



SET OFFSET DATA 



l 



S150 



GENERATE IMAGE DATA 



S180 



GENERATE IMAGE DATA 



S160 



GENERATE IMAGE FILE 
INCLUDING IMAGE DATA 
AND IMAGE PROCESSING 
CONTROL DATA 



c 



<- 

END 



JUL 



S190 



GENERATE IMAGE FILE 
INCLUDING IMAGE DATA, 
IMAGE PROCESSING 
CONTROL DATA. AND 

OFFSET DATA 

I 



3 



21 



EP 1 271 404 A2 



Fig. 10 



IMAGE DATA 
GENERATION MODULE 



OFFSET DATA 
INPUT MODULE 



IMAGE FILE 
GENERATION MODULE 



12a 
12b 





IMAGE PROCESSING CONTROL 






DATA INPUT MODULE 








12c 




IMAGE PROCESSING CONTROL 
DATA STORAGE MODULE 






12Ad 




IMAGE PROCESSING CONTROL 






DATA EDITING MODULE 








12Ae 




OFFSET DATA 






GENERATION MODULE 





12d 
12f 



22 



EP 1 271 404 A2 



Fig.11 



START 



S100 




SET DEFAULT VALUES 



S130 




SET PARAMETERS 
CORRESPONDING TO 
SELECTED SHO OTING MODE 
— I 



I 



No 



S172 



EDIT IMAGE PROCESSING 
CONTROL DATA 



S174 



GENERATE OFFSET DATA 



I 



S150 



GENERATE IMAGE DATA 



^1/ 



S180 



GENERATE IMAGE DATA 



2IL 



S160 



GENERATE IMAGE FILE 
INCLUDING IMAGE DATA 
AND IMAGE PROCESSING 
CONTROL DATA 



c 



END 



S190 



GENERATE IMAGE FILE 
INCLUDING IMAGE DATA, 
IMAGE PROCESSING 
CONTROL DATA, AND 
OFFSET DATA 

I 



23 



EP 1 271 404 A2 



Fig. 12 



— OFFSET DATA INPUT MODULE 



IMAGE FILE INPUT MODULE 



OFFSET DATA 
STORAGE MODULE 



OFFSET DATA 
EDITING MODULE 



IMAGE FILE 
GENERATION MODULE 



12Ba 

12d 

12e 

12Bb 

12f 



24 



EP 1 271 404 A2 



Fig. 13 



C 



START 



\ 


/ 


INPUT IMAGE FILE ' 







S200 



No 




OFFSET 
DATA IS TO 
^BE ADDED? 



S210 



S230 




S240 



GENERATE IMAGE FILE 
INCLUDING IMAGE DATA, 
IMAGE PROCESSING 
CONTROL DATA, AND 
OFFSET DATA 



c 



END 



S270 



DELETE 
OFFSET DATA 




S280 



GENERATE IMAGE FILE 
INCLUDING IMAGE DATA 
AND IMAGE PROCESSING 
CONTROL DATA 



25 



EP 1 271 404 A2 



Fig. 14 



IMAGE OUTPUT ROUTINE 



5> 



S300 



READ IMAGE FILE 



INCLUDE ONLY 
IMAGE PROCESSING 
CONTROL DATA 




S310 



INCLUDE NEITHER IMAGE 
PROCESSING CONTROL DATA 
NOR OFFSET DATA 



S360 



FETCH 

IMAGE PROCESSING 
CONTROL DATA 



INCLUDE BOTH IMAGE 
PROCESSING DATA 
AND OFFSET DATA 



FETCH 

IMAGE PROCESSING 
CONTROL DATA 
AND OFFSET DATA 



-S330 



COMBINE IMAGE 
PROCESSING CONTROL DATA 
WITH OFFSET DATA 



S370 



IMAGE PROCESSING 
BASED ON IMAGE 
PROCESSING 
CONTROL DATA 




y-S340 



S350 



IMAGE PROCESSING 
BASED ON IMAGE 
PROCESSING 
CONTROL DATA 
AND OFFSET DATA 



S380 



REGULAR 
IMAGE 

PROCESSING 



S390 



OUTPUT IMAGE DATA 



c 



\l/ 

END 



26 



EP 1 271 404 A2 



Fig. 15 



C 



IMAGE PROCESSING ROUTINE 



\ 


/ 


EXTRACT IMAGE DATA 


\ 


. YCbCr 


FIRST MATRIX 
COMPUTATION 


N 


^ sRGB 


GAMMA CORRECTION 



3 



S400 



S410 



S420 



SECOND MATRIX 
COMPUTATION 



XYZ 



THIRD MATRIX 
COMPUTATION 



REVERSE 

GAMMA CORRECTION 



3L 



wRGB 



AUTOMATIC ADJUSTMbNI 
OF PICTURE QUALITY 



wR'G'B' 



wRGB 

COLOR CONVERSION 



C 



J 



S430 



S440 



HALFTONING PROCESS 




^ CMYK 



S450 



RETURN 



) 



27 



DOCUMENT-IDENTIFIER: EP 1271404 A2 



PUB-NO: EP0012 7140 4A2 

DOCUMENT-IDENTIFIER: EP 1271404 A2 

TITLE: Generation of image file 

PUBN-DATE: January 2, 2 003 

INVENTOR-INFORMATION : 

NAME COUNTRY 

NAKAMI, YOSHIHIRO JP 

ASSIGNEE-INFORMATION : 

NAME COUNTRY 

SEIKO EPSON CORP JP 

APPL-NO: EP02014004 
APPL-DATE: June 26, 2 002 

PRIORITY-DATA: JP2001195048A (June 27, 2001) 
INT-CL (IPC) : G06T005/00 
EUR-CL (EPC) : H04N001/21 , H04N001/46 
ABSTRACT : 

CHG DATE=20030204 STATUS=0> In an image output 
system, image data generated by a digital still 
camera is output with a color printer. The digital 
still camera stores image processing control data 
preset by a maker of the digital still camera to 



file:///CI/Docutnents%20and%20Settings/ukhan/My%20Do...34_2008-03-21_EP_1271404_ A2_M_AccessibleVersion.htm (1 of 2)3/21/2008 2:52:31 PM 



DOCUMENT-IDENTIFIER: EP 1271404 A2 



be changeable for each image, and a user's setting 
of offset data. The image output system then 
generates an image file including the image data, 
the image processing control data, and the offset 
data. The color printer makes the image data to be 
subjected to a preset series of image processing 
based on the image processing control data 
( including the offset data) in the image file, and 

outputs a resulting processed image. 
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